Lamotrigine monotherapy does not provide protection against the loss of optic nerve axons in a rat model of ocular hypertension.
Sodium channel blocking agents such as lamotrigine are potent agents for neuroprotection in several animal models of neurodegenerative and neuroinflammatory disease. We therefore explored whether lamotrigine therapy was neuroprotective in a rat model of ocular hypertension characterized by axonal injury and selective loss of retinal ganglion cells. Twenty-seven male Wistar rats were injected subcutaneously twice daily with either lamotrigine (14 mg/kg/day) or vehicle. Two weeks after the first injection, experimental ocular hypertension was induced in one eye by 532 nm trabecular laser treatment. Intraocular pressure (IOP) was monitored by rebound tonometry and four weeks after the elevation of IOP the loss of optic nerve axons was quantified relative to eyes without either IOP elevation or lamotrigine exposure. In other animals with ocular hypertension, the optic nerves were examined by immunohistochemistry for the expression of the inducible form of nitric oxide synthase (iNOS) at 7 and 28 days. Four weeks after initiation of IOP elevation, no significant difference in axonal loss was observed between rats treated with lamotrigine (30.8% ± 10.5%) or vehicle (17.8% ± 5.7%) (P = 0.19, T-test). There was no significant difference in mean IOP, peak IOP and integral IOP exposure. Furthermore, optic nerve axon counts per unit integral IOP exposure were similar in both groups (P = 0.44). The optic nerves were not positive for the expression of iNOS. In conclusion, this study provides no evidence that lamotrigine is neuroprotective for RGC axons after four weeks of experimental ocular hypertension in the rat, in a model where axonal degeneration occurs in the absence of iNOS expression.